The loading environment has a significant effect on muscle and tendon degeneration in the healthy and injured rotator cuff [1]. However, the molecular mechanisms of the corresponding patho-physiological processes have not been determined. The purpose of this study was to determine the effect of mechanical unloading on gene expression of healthy and injured supraspinatus tendon and muscle. We hypothesized that mechanical unloading using botulinum toxin would 1) downregulate expression of myogenic transcription factors and markers in muscle, 2) upregulate expression of adipogenic transcription factors and markers in muscle, and 3) reduce the expression of collagen and collagen-inducing growth factors in healing tendon.
RESULTS:
Myogenic transcription factors were significantly upregulated in the BTX Repair and Non-repair groups at all time points (Fig. 1 ). There was a significant upregulation of fast and slow twitch isoforms (MHC IB & IIB) in response to unloading. C/EBPα and Leptin were significantly upregulated at 21 days with unloading ( Fig. 2) . PPARγ increased significantly at 3 days in BTX Repair group and then gradually decreased. Injury and repair had little effect on muscle gene expression.
Unloading resulted in few significant changes in tendon mRNA expression. Only scleraxis showed a significant change due to unloading (Fig. 3) . However, injury and repair led to an increase in the expression of collagen I (COL1a1), collagen III (COL3a1), TGF-β1 & 3, and scleraxis (Fig. 3) . These genes also showed a significant increase over time, although TGF-β1 peaked at 7 days and decreased at 21 days.
DISCUSSION:
Muscle unloading using botulinum toxin significantly upregulated expression of both myogenic and adipogenic genes. MyoD1 and Myf5 are early-acting factors, mainly involved in myoblast formation and in satellite cell proliferation during regeneration, while myogenin and MRF-4 are late-acting factors, expressed during muscle differentiation [3] . Therefore, the upregulation of myogenic transcription factors could indicate an early reparative response.
C/EBPα and PPARγ are critical transcriptional factors in adipocyte differentiation and leptin is produced by mature adipocytes. Upregulation of their expression corresponds to the accumulation of adipose tissue in muscle, as seen in chronic rotator cuff disease [4] .
Unloading of uninjured tendon did not increase mRNA expression of collagen and TGF-β genes. However, injury and repair had a significant effect on tendon gene expression. As has been reported in other models [4, 5] , the healing process in this study was characterized by significant upregulation in growth factors and extracellular matrix genes. Interestingly, even though the natural healing response was scar mediated (characterized by TGF-β1 and collagen III expression), a tenogenic transcription factor (scleraxis) was also upregulated.
In conclusion, we showed that injury and repair had the greatest effect on tendon gene expression, while unloading had the greatest effect on muscle gene expression. Further studies will investigate the mechanism of this response. We will investigate the differentiation of progenitor cells in response to chronic mechanical unloading conditions. 
